The magnetization, magnetic susceptibility, and specific heat of the single crystalline sample 
SmT r 2 Zn 20 (T r = Fe, Co, Ru) and SmT r 2 Cd 20 (T r = Ni, Pd) have been investigated by Yazici et al. 13) and Jia et al. 14) SmT r 2 Zn 20 (T r = Fe, Ru) and SmNi 2 Cd 20 exhibit ferromagnetic order, whereas SmPd 2 Cd 20 is an antiferromagnet and SmCo 2 Zn 20 is nonmagnetic down to 110 mK. The valence of Sm ions in these series is close to trivalent. The ground state of Sm 3+ due to the crystalline-electric-field (CEF) effect is quartet Γ 8 for SmRu 2 Zn 20 15) and SmPd 2 Cd 20 .
13)
SmRu 2 Zn 20 shows an anomalous magnetic anisotropy of magnetization below the Curie temperature T C , which contradicts the anisotropy predicted from the Γ 8 ground state. 15) Isikawa et al. suggested 15) the possibility of the octupole-octupole interaction as a mechanism to explain the anomalous magnetic anisotropy. Yazici et al. suggested 13) that SmRu 2 Zn 20 is a rare compound of Sm-based heavy-fermion ferromagnet based on the Sommerfeld−Wilson and Kadowaki−Woods ratios.
A few experimental data revealed [16] [17] [18] [19] [20] that SmIr 2 Zn 20 and SmRh 2 Zn 20 are antiferromagnets with T N at 1.3 and 2.4 K, respectively. The former has an additional T N at 1.2 K. The ground state of Sm ions is the Γ 7 doublet for both compounds, which are rare examples among the SmT r 2 X 20 -type compounds. In SmRh 2 Zn 20 , the field-induced new phases and the field-induced first-order transition were observed. However, this first-order transition was sample-sensitive.
In this paper, we report the magnetic susceptibility χ(T ), magnetization M(H), and spe- 
Experimental Procedure
Single crystals of SmRh 2 Zn 20 and the reference sample YRh 2 Zn 20 were grown by the Znself-flux method, which was the same as that described previously. 21, 22) The crystal structure of the cubic CeCr 2 Al 20 type was confirmed from the X-ray powder diffraction pattern. There was no trace of impurity phases. The lattice parameters a of SmRh 2 Zn 20 and YRh 2 Zn 20 were obtained to be 14.226 and 14.200 Å, respectively, which agree with those in the literature. 23, 24) The crystal axis was determined from Laue pictures. The samples were shaped using a sparkcutting machine, and the weights of the samples SmRh 2 Zn 20 and YRh 2 Zn 20 are 4.46 and 7.67 mg, respectively, which were used for all the measurements. We recognized a sample dependence of the physical properties in SmRh 2 Zn 20 ; thus, we present here the data of the sample, the specific heat C(T ) of which shows the sharpest peak at T N and the highest T N .
The magnetization M and the magnetic susceptibility χ were measured at temperatures down to 2.0 K using a magnetic property measurement system (MPMS, Quantum Design Inc.). The specific heat was measured at temperatures down to 0.5 K using a physical property measurement system (PPMS, Quantum Design Inc.). 
Experimental Results

Analysis and Discussion
Hamiltonian
We discuss the small magnetic anisotropy observed in the magnetization curves at 2 K (inset in Fig. 2) , the field-direction dependence of the specific heat C(T ), and the complex behaviors of T N in fields (Fig. 4) . Generally, as a consequence of the characteristics of Γ 7 and 
where i denotes the sublattices (A and B) . The first term in this equation is the CEF energy, [25] [26] [27] where the six-order term in the CEF energy is excluded because the quantum number J is 5/2. The mixing effect with the upper multiplet of J = 7/2 will be taken into account by adding χ VV to χ calculated using Eq. (1). The second term in Eq. (1) is the Zeeman energy due to the external magnetic field H ext , and the third term is the exchange energy expressed in the molecular-field approximation. The molecular field H mol (i) at the i sublattice is expressed using the average magnetic moment in the other sublattice j as n BA (g J µ B ) J j , where · · · is the thermal average and n BA is the exchange coupling parameter between the atoms in the A and B sublattices. The other parameters used in Eq. (1) are conventionally defined. 25, 26) The average magnetization at each sublattice is calculated as (2) is solved by the iteration method. By using both values of J A and J B , which have been obtained using Eq. (2), the specific heat C per mole is evaluated
where N A is Avogadro's number, and the third term in parentheses is used to correct the 
M(H), C(T, H), and T N (H) in comparison with the respective experimental data in the next
subsection. After that, we discuss the magnetic alignments of sublattice magnetic moments in H.
We have to note one important result concluded from this CEF calculation. At temper- 
Calculation and comparison with the experimental data
It is concluded that the theoretical calculations have successfully reproduced the macroscopic experimental data, χ(T ), M(T, H), C(T, H), and T N (H), by using only two parameters,
A 4 and n BA .
Alignment of sublattice magnetic moments
In this subsection, we present the microscopic magnetic structures of SmRh 2 Zn 20 in the vicinity of T N , which have been deduced from the model calculations. Here, we discuss the single magnetic domain. 
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Conclusions
We 
